This test is offered as the second unit of a system of nonverbal tests, the purpose of which has already been stated. 1 The picture puzzle is well adapted to the general requirements, because it is a game which appeals strongly to persons of all ages. The interest which many adults manifest in difficult jig-saw puzzles is well known. I have seen a boy of three years work very diligently to solve a puzzle made from a highly colored picture, and in the series of tests here reported I have used two subjects only five years of age.
I have found picture puzzles useful in the study of insane subjects, especially advanced cases of dementia pnecox. The puzzles had not been standardized, and were used as a means of gaining the cooperation of unresponsive patients or as a reward for the performance of a less attractive task rather than for purposes of systematic observation.
In the spring of 1915 I attempted to use picture puzzles in the study of defective children, but with little success. The puzzles which had been so popular among insane patients proved to be far too difficult for children of low grade intelligence, and I was unable to find pictures from which puzzles sufficiently simple could be made. The difficulty of obtaining suitable pictures is a surprisingly serious objection to the use of picture puzzles as a test method.
The test may be made indefinitely difficult, either by cutting the picture into many small pieces or by imposing a time limit. But it cannot be made indefinitely easy without increasing the possibility of solution by chance. If, therefore, a series of puzzles is to be graded in difficulty, the plan of construction should be formulated with reference to the lower end of the scale.
1 'A Graded Series of Geometrical Puzzles,' JouRNAL OF ExPERIMENTAL PsY-CHOLOGY, Vol. 1., p. 40. 242 In the course of many preliminary experiments with puzzles more or less unsuitable, I have found that the following conditions are favorable to prompt so ution:
1. The coloring of the picture should be moderately strong. There should be sharp contrasts and clear-cut lines, mainly diagonal.
2 . The subject of the picture should be simple, preferably a single figure which contrasts strongly with a comparatively plain background. It should represent something that a very young child will instantly recognize. The ideal picture for the simplest puzzles would be a human face, a human figure in ordinary clothing, a cat, a dog, or a horse.
3. Each piece of the puzzle should be of such size as to be easily handled.
I have not been able to find pictures that satisfy these requirements. Postal cards, unfortunately, are much too small to be serviceable. I have spent many days in New York art shops, and have looked over toy picture books by the score, but have failed to find a single picture perfectly adapted to the purpose. The most satisfactory pictures I have seen were taken from advertisement calendars and cannot be duplicated. It will probably be necess ary, before the t est can be perfected, to have pictures made for the purpose; but much further experimentation will be needed before suitable pictures can be d esigned. For th e present it see ms best to use inexpensive pictures, so as to make the t est available t o any one who m ay care to give it a trial. This se ries is made wholly from pictures sold by one or both of the following companies: The Perry Pictures Comp any, Malden, Mass .; a nd G. P. Brown and Company, Beverly, Mass . I visited the headquarters of both companies, so as to have an opportunit y to examine every colored pict u re on their lists, and selected about one hundred pictures which possessed no very obvious defects. The m ore unsuitab le of 'these have been eliminated by two independent series of tests 1 and the number has been reduc ed to t wenty.
Few of them represent scenes familiar to the average American child, and they are far from satisfactory. They are offered mainly on the ground that they are obtainable in any quantity at a cost of two or three cents apiece. Each puzzle is made by cutting the picture or pictures into horizontal strips. In this system of tests it is my aim to keep different variables separate, as far as possible, and to deal with one at a time. Irregularities of form have no place in this test, which is primarily a test of color matching. Apart from theoretical considerations, I have empirical evidence that such irregularities tend to make a picture puzzle more difficult as well as more complex. In my early experiments upon insane subjects I cut many pictures irregularly, in some cases following the lines of the picture; but I found that these puzzles required more time for solution than those which were cut into plain strips or blocks.
The pictures are of approximately the same size, about fifteen by twenty centimeters. The width of the strips varies for different puzzles, but all the strips of a given puzzle are of equal width. The pictures should be mounted on moderately heavy cardboard. This may be done very easily by laying a sheet of rubber tissue between the picture and the cardboard and then passing a warm flatiron over the picture, protecting it from direct contact by a sheet of tissue paper. All the borders of the pictures should be trimmed. Detailed instructions for cutting each picture are given in the table.
The more difficult puzzles consist of two or three similar pictures, but any of these may be used singly if desired. The , simplest puzzles of the series consist of three pieces each.
The three two-piece puzzles are not intended for general use, and for this reason they are not numbered as a part of the series. They may be given to a subject of low grade intelligence who is unable to solve any of the three-piece puzzles.
In view of the very considerable possibility of solution by chance, the subject should be required to solve all three of the two-piece puzzles in order to receive credit for any. Because of the unfamiliarity of the scenes represented in the pictures, it is well to show the subject a whole picture before giving the puzzle pieces. I do not require the subject to look at the picture for a specified number of seconds, but am careful to be sure that he gives attention to it. The pieces are presented in a pile, each piece with the picture side up but with about half the pieces reversed end for end. The subj ect is thus required to turn some pieces around, but not to turn them over. The pieces should be mixed with some care and then they may be numbered on the back, so that they can be given to all subjects in the same order. The puzzles are numbered approximately m the order of difficulty, as indicated by the results of preliminary tests.
